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Mobile	Crowd	Sensing	made	easy!




Crowd & sensing
http://www.flickr.com/photos/40006794@N02/7723572802/
7Crowd Sensing | kraʊdːsɛnsɪŋ |
«Capability of lifting a (large) diffuse group of participants to
delegate the task of retrieving trustable data from the field.
This includes:
Participatory sensing involves the user in the sensing task
(eg. surveys)
Opportunistic sensing uses mobile sensors carried by the
user (eg. Smartphones)»
Applications	to	data	visualisation
source:	http://opensignal.com
9Applications	to	IoT monitoring
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Applications	to	crowdsourcing
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http://apisense.io
Mobile Crowd Sensing made easy!
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Xperium : Mobility Analysis
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PRACTIC : Human Analysis
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OSCAR : Air Quality Analysis
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Device-level Sensing Task
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var location = requires(‘location’);
var trace = requires(‘honeycomb’);
var telephony = requires(‘gsm’);
location.onLocationChange(function(event){
trace.sync({
lat : event.latitude,
lng : event.longitude,
signal : telephony.signalStrength()
});
});
Event	listenerFaçades
Data	upload
Device-level Sensing Task
Crowd-scale Sensing Jobs
accept(function( ) { 
if (network.connectionType() == ‘mobile’) 
return {battery : battery.level()};
};
ranking(function(users){ 
return users.sort(‘battery’);
};
sense(function( ) { … } )sense
recruit
coverage
geoCoverage(
[[50.614291,3.13282],[50.604159,3.15239]],
‘500 m’);
timeCoverage(‘30 min’,’1 H’);
duplicate(1);
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Vs0,0 Vs1,0 Vs2,0
Vs0,1 Vs1,1 Vs2,1
1.	Virtual	sensor deployment [Chowdhury10]
geoCoverage
[Chowdhury10]	A	survey of	network	virtualization.	Computer	Networks.	2010
Crowd-scale Sensing Job
Vs0,0 Vs1,0 Vs2,0
Vs0,1 Vs1,1 Vs2,1
1.	Virtual	sensor deployment [Chowdhury10]
2.	Connecting to	physical devices
[Chowdhury10]	A	survey of	network	virtualization.	Computer	Networks.	2010
Crowd-scale Sensing Job
Vs0,0 Vs1,0 Vs2,0
Vs0,1 Vs1,1 Vs2,13.	Assigning sensing tasks
93	%
58	%
timeCoverage
accept
[Chowdhury10]	A	survey of	network	virtualization.	Computer	Networks.	2010
Crowd-scale Sensing Job
1.	Virtual	sensor deployment [Chowdhury10]
2.	Connecting to	physical devices
Vs0,0 Vs1,0 Vs2,0
Vs0,1 Vs1,1 Vs2,1
duplicate
sense
4.	Executing sensing tasks
[Chowdhury10]	A	survey of	network	virtualization.	Computer	Networks.	2010
ranking
Crowd-scale Sensing Job
3.	Assigning sensing tasks
1.	Virtual	sensor deployment [Chowdhury10]
2.	Connecting to	physical devices
Evaluation	of	APISENSE®
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80%
50%
82 %
W/B-Scanner
opportunist
Citizen journalist
participative
APISENSE® 4 9
Anonysense 5 N/A
Pogo 4 N/A
MyExperience N/A 27
Medusa N/A 45
PRISM ?? 330
2%

Dynamic	Deployment	of	Sensing	Experiments	in	the	Wild	
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Error log	TaxonomyWarning	log	Taxonomy
Assessing	Machine	Learning	Models
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• User	context	recognition	implementation	:	~	30	lines	
…
accelerometer.onChange(function(acc)	{	buffer.push(acc)	});
//	Learning	phase
dialog.display({	message:	"Select	movement",	spinner:	classes	},function(pattern){
accelerometer.onChange(function(acc)	{	buffer.push(acc)	});
sleep(‘5s’)
model.record(attributes(buffer),	pattern);
buffer	=	new	Array();
return;
});
…
//	Exploitation	phase
time.schedule({	period:	'5s' },	function()	{
trace.add({
position:	model.evaluate(attributes(buffer)),
stats:	model.statistics()	});
buffer	=	new	Array();
}	}	}); Representative Confusion	Matrix
10/13/16
-Journées	scientifiques	INRIA	,	june 26th	2014Isabelle	CHRISMENT,	Romain ROUVOY,	Vassili RIVRON
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Programmer	un	module	Arduino
#include "Sensor.h"
#include "Module.h"
#include "Channel.h"
Channel* mlog = new LogChannel();
Sensor* sensorTmp = new Sensor(A0, "temperature", &convertTemperature);
Sensor* sensorLum = new Sensor(A2, "Lumiere", &convertLumiere);
Module* myModule = new Module();
void setup() {
Serial.begin(9600);
}
void loop() {
myModule->load(sensorTmp);
myModule->load(sensorLum);
myModule->setChannel(mlog);
myModule->updateM();
delay(300000);
}
int convertTemperature(int sensorTmpVal){
float voltage = (sensorTmpVal/1024.0) * 5.0;
float temperature = (voltage - .5) * 100;
return temperature;
}
